Construction of gene therapy vectors targeting thyroid cells: enhancement of activity and specificity with histone deacetylase inhibitors and agents modulating the cyclic adenosine 3',5'-monophosphate pathway and demonstration of activity in follicular and anaplastic thyroid carcinoma cells.
Thyroid carcinoma accounts for the majority of deaths from endocrine cancers. Although effective therapies exist for well differentiated tumors, the treatment options for poorly differentiated and anaplastic tumors are much less effective. In the present study we demonstrate that the thyroglobulin (Tg) promoter can be used to direct specific expression of either luciferase or thymidine kinase in thyroid cancer cells. Furthermore, using a putative enhancer element for the Tg gene, the activity of the Tg promoter in and its specificity for thyroid cells were enhanced. In transient transfectants or in stably transfected thyroid carcinoma cells, treatment with the histone deacetylase inhibitors, depsipeptide (FR9012228) and sodium butyrate, alone or in combination with 8-bromo-cAMP, resulted in further enhancement. In experiments in which the herpes simplex virus thymidine kinase (HSV-TK) gene was driven by the Tg promoter and the putative enhancer, HSV-TK expression and ganciclovir sensitivity were augmented. Similar results were obtained in two cell lines derived from a follicular thyroid carcinoma and in two anaplastic thyroid carcinoma cell lines. In summary, we report the construction of a suicide HSV-TK vector with preferential toxicity for thyroid cells. The results in anaplastic thyroid carcinoma cells suggest that it may be of use in the full spectrum of thyroid malignancies.